Molecular characterization of X-ray-induced mutations at the HPRT locus in plateau-phase Chinese hamster ovary cells.
CHO-K1 cells were irradiated in plateau phase to determine the effect of dose, dose fractionation, and delayed replating on the type, location and frequency of mutations induced by 250 kVp X-rays at the hypoxanthine-guanine phosphoribosyl transferase (HPRT) locus. Independent HPRT-deficient cell lines were isolated from each group for Southern blot analysis using a hamster HPRT cDNA probe. When compared with irradiation with 4 Gy and immediate replating, dose fractionation (2 Gy + 24 h + 2 Gy) the entire gene. Since an increase in survival was noted under these conditions, these data suggest that repair of sublethal and potentially lethal damage acts equally on all premutagenic lesions, regardless of type or location. Differences in the mutation spectrum were noted when cells were irradiated at 2 Gy and replated immediately. The location of the deletion breakpoints was determined in 15 mutants showing partial loss of the HPRT locus. In 12 of these cell lines one or both of the breakpoints appeared to be located near the center of the gene, indicating a nonrandom distribution of mutations. These results indicate that damage induced by ionizing radiation results in a nonrandom distribution of genetic damage, suggesting that certain regions of the genome may be acutely sensitive to the mutagenic effects of ionizing radiation.